Combined transport provides great possibilities for material reloading in terminals or warehouses. However, this cannot be done without a tailored warehouse, geographically suitable for all stakeholders, technically adequate for the handled material, providing the required service while keeping the transport costs at minimum. Allocation design and warehouse erection, connecting the warehouse with the reloading terminal -the seaport, provides an ever-increasing number of options and solutions in the form of integrated freight trains and regular container trains linking seaports with reloading terminals, which significantly saves transport costs and allows for more route and transport type combinations. The paper presents how a suitable warehouse is selected and how its allocation is decided on to cater to transport of the material through the reloading terminal and the seaport. Warehouse allocation was proposed using the Cooper iteration method. The given warehouse location will ensure the optimal cost of shipping and deliveries to individual customers.
INTRODUCTION
In today's world of efficient production, companies choose a mode of transport that will bring the best value for business at the end of the process. Contemporary production processes are characterizedby the global supply chains, short life cycles and growing personalization of goods [1] . All transport options should be considered prior to carrying out the shipment, as should be the type of transport vehicles and the transport route. Selected options must be in line with customer requirements, which are becoming increasingly demanding, translating into more complicated shipping requirements [2] . It is often necessary to use complex solutions and shipping combinations [3] .
To do this, a warehouse whose functions cater to this service needs to be supplied. It is necessary to take into account the properties of the material that directly affect the requirements for storage properties and conditions. The warehouse plays an important role on the material's path from the manufacturer to the consumer, i.e. the customer. The impact of the warehouse on the material quality, transportation costs and demanding delivery options, involving a large number of customers and the diversity of their individual requirements, is far from negligible [4] . A technically well-prepared warehouse, i.e. such equipped with the required handling technology, ensures timely and flexible deliveries of exact volumes the customer needs at the given moment.
To achieve a combined transportation position on the domestic and international markets, rational management, quality and mutual cooperation of all modes of transport are a must [5] . Provision of combined transport of high quality depends on the quality of all related services [6] . Since combined transport consists of at least two types of transportation, at one point, the goods will need to be reloaded from one type of vehicle to another [7] . Provision of suitable means of transport is not sufficient, as the selection of the reloading terminal or the warehouse where the reloading takes place affect the quality of combined transport in equal way. Therefore, the warehouse allocation with a link to the reloading terminal -the seaport, is an important requirement with regard to the geographic location of customers. This also closely relates to the technical possibilities of warehouse equipment with the aim to meet customer requirements for the supply of goods [8] .
Designing and delivering a suitable warehouse, whose activities will contribute to quality, timely, flexible and costeffective delivery, while taking into account all requirements by the customer as well as by the manufacturer, is not easy.
For the correct selection, the analysis of sales and of the used transport and warehouses need to be made. Based on the results of the analysis and after the implementation of the iterative algorithm for the allocation of the warehouse, the optimal way of choosing a suitable warehouse for customers of a single territory is selected [9] . A forecast of the used transport modes is employed to better illustrate the need to use the combined transport warehouses in the future.
The growing volume of road transport creates a negative impact on the environment, which forces us to look for new opportunities and solutions. The advanced production and consumption prompt equal development in the field of transport. Its quality depends on the speed, accuracy, reliability, price, time of the goods delivery using modern means and equipment. All activities, however, must protect and conserve the nature and not pose a threat to it.
Increased interest in the environmental aspect of transportation has brought about a development of thus stimulated combined transportation in Europe. Increased volume of road freight transport in Europe has had a negative impact on the environment and has stimulated measures to reduce this impact [10] particularly in fossil energy use, capital and labour relations. The authors have investigated the transport related fossil fuel consumption 2003 -2010 in a macroeconomic context in Hungary and Germany. The Cobb-Douglas type of production function could be justified empirically, while originating from the general CES (Constant Elasticity of Substitution. Individual EU countries have begun to favor the use of combined transportation as its impact on the environment is less harmful than the impact of the road transportation. It also provides reliability, safety and efficiency of transport with elimination of adverse environmental impacts. It is accomplished by cumulating of all kinds of transport, i.e. water, road, and rail.
It is rather difficult for the combined transport to compete with continental road freight traffic in the inland European countries. Its share does not account for more than one tenth. International transport accounts for more than a half of this figure. If strong growth rates are maintained in the coming years, experts estimate that in 2020, its share in Europe may reach two-fifths of its present level [11] .
CURRENT STATE OF WAREHOUSE USE IN THE SYSTEM OF COMBINED TRANSPORT OPERATION
Since each combined transport is made up of a combination of at least two modes of transport, material must be reloaded from one vehicle type to another. Reloading occurs in warehouses, where the material is reloaded directly to another vehicle or is stored in a warehouse and transported subsequently on the basis of a customer's request.
A very important role in combined transport is played by material reloading and its storage in different types of warehouses. The use of warehouses depends on the requirements for delivery of the material to the customer and on a variety of conditions. Warehouses feature a varying degree of equipment, options and conditions. Not every warehouse is suitable for storing or reloading just about any material. Wrongchoices lead to increased storage and shipping costs as well as higher risk of material damage. The paper describes how to optimize product storage during combined transport, determined by three different methods of assessment.
OPTIMAL PRODUCT STORAGE ANALYSIS
Combined transportation of products necessitates the selection of a suitable warehouse, which would best meet the transport and customer requirements [12] .
3 different methods of analysis have been chosen: -Weighted sum method, -DMM method, -FDMM method [13] .
Criteria in Table 1 have been selected for the assessment of shipments to individual A, B, C warehouses and for the assessment of material storage conditions in those warehouses.
WEIGHTED SUM METHOD
The principle of this method of assessment lies in determining the weights for individual criteria, determining the weights for warehouse alternatives and in subsequent calculation of the total utility of individual alternatives. Table 2 presents the results of the assessment by weighted sum method using the proposed criteria and the individual weight allocation.
After making the weighted sum calculations, the results show that the best alternative for the given shipment is the A warehouse. Table 3 shows the results of the second method of assessment. It uses the proposed assessment criteria and allocates the individual weights. Table 3 leads to the conclusion that the optimal warehouse is the A warehouse. After making the weighted sum calculations, the results show that the best alternative for the given shipment is the A warehouse.
DMM METHOD

FDMM METHOD
The third method of assessment offers mutual comparisons of individual criteria. Subsequently, the pairs of different alternatives are compared according to individual criteria. The table shows comparison of pairs of assessment criteria under the FDMM method. Table 4 presents the assessment results based on the weighted sum method using the proposed criteria and the assignment of individual weights. Table 4 shows that the optimum warehouse is the A warehouse.
After making the weighted sum calculations, the results show that the best alternative for the given shipment is the A warehouse.
COMPARISON OF RESULTS OF DIFFERENT METHODS OF ASSESSMENT
It is clear from comparison of the results of warehouse suitability assessment by the weighted sum method, the DMM method and the FDMM method, that the best alternative for transport of given products is the A warehouse. This warehouse best meets the requirements in terms of warehouse equipment, time and speed of material delivery to the customer, and last but not least, the costs.
WAREHOUSE ALLOCATION BY MEANS OF THE Cooper Iteration METHOD
A calculation by the Cooper iteration method was chosen to allocate a suitable warehouse for A products during their combined transportation, based on obtaining x-coordinates and y-coordinates for an optimally placed DC warehouse [x,y] . Derivation of the TTC function of x = 0 and the derivation of the Figure 1 Optimum warehouse location map for delivering products to individual customers during combined transport with a link to a reloading terminal and a seaport TTC function of y = 0 (1) must apply. A detailed procedure of applying this method to find the solution is given in [13] .
(1)
Four companies representing all customer groups 1 ÷ 4 were included in the calculation. The calculation made use of the data relating to the quantity of transported material, the cost of transport to individual locations and the coordinates of all four locations where the companies are based, as per Table 5 . Calculated coordinate values of an optimally located warehouse are shown in Table 6 . Table 6 leads to a conclusion that the coordinates of an optimally located warehouse for DC 1 products should be [6.66;6.90] .
The warehouse coordinates derived from the calculation show the optimal location of the warehouse (Figure 1) . From the given location, the costs of shipping and delivering from one warehouse to individual customers 1 ÷ 4 will be optimal. In the future, larger supplies of material to customers 1 ÷ 4 can be expected, which may require storage and gradual product shipments to customers exactly according to their requirements. If Just In Time requirements are to be catered to, the warehouse will be even better utilized to deliver fast and flexible shipments.
CONCLUSION
There is an ever-increasing need to transport growing volumes of goods in the world, and so we are looking for ever better ways and opportunities of how to meet this need. With its complexity of execution, combined transport certainly ranks among a higher form of transportation. Combined transport can rightly be classified as one of the best alternatives of delivering goods to the customers. High quality execution of combined transport requires a suitable warehouse linked to a reloading terminal and a seaport. In view of the growing customer demands for the services accompanying the goods, it is also necessary to look for the possibilities of providing such adequate service.
The selection and allocation of such warehouses provides more and more options and solutions in the form of integrated freight trains and regular container trains connecting seaports with reloading terminals, which significantly saves transport costs and allows for more route and freight combinations.
The paper shows how to select and situate a product warehouse for a selected sample of customers on the market. Such need can be expected in case of large and regular volumes. Due to the fact that at present the order for goods is placed with the producer who provides better service to the goods, more than just the material needs to be offered. One of the alternatives is, for example, storage of material outside the customer's premises with the possibility of a gradual and flexible removal of the material according to the current requirement for customer production and provision of Just in Time supplies with interconnection to the reloading terminal and the seaport.
